Cardiotoxic effects of arsenic trioxide/imatinib mesilate combination in rats.
Cardiotoxicity is an important consideration in the evaluation of cancer chemotherapy, because chemotherapy-induced myocardial damage might be irreversible and lethal. This in-vivo study investigated the cardiotoxicity of either arsenic trioxide or imatinib mesilate, or a combination of both drugs, following repeated administration in male Wistar rats. Both arsenic trioxide and imatinib mesilate were administered daily at a dose of 5 mg kg(-1) intraperitoneally and 30 mg kg(-1) orally for 10 days, respectively. Cardiotoxicity was evaluated by biochemical and histopathological examination 48 h after the last dose. Treatment with either arsenic or imatinib, or both, resulted in significant increases in serum creatine kinase isoenzyme (CK-MB), glutathione peroxidase (GPx), lactate dehydrogenase (LDH) and aspartate aminotransferase (AST) activity levels. Cardiac tissue of rats treated with arsenic showed significant increases in levels of reduced glutathione (GSH) content, GPx activity, malondialdehyde (MDA) and total nitrate/nitrite (NOx), whereas imatinib treatment significantly increased cardiac GSH content and MDA production level and decreased GPx activity level and NOx content. A combination of arsenic and imatinib produced significant increases in cardiac GSH content, GPx activity and MDA production levels, in addition to a reduction in NOx content. Combination arsenic/imatinib treatment extensively increased GPx activity and MDA production levels compared with imatinib treatment alone. Moreover, rats treated with arsenic or imatinib, or both, showed a significant increase in serum bilirubin, creatinine and urea levels. Histopathological examination of cardiac tissue of the combination-treated group revealed fibroblastic proliferation, myocardial disorganization and myocardial necrosis. Liver peroxidative alterations revealed that treatment with either arsenic or imatinib, or the two combined, increased levels of reduced-GSH and MDA production levels. However, imatinib treatment depleted liver GPx activity level contrary to treatment with the combination. Rats treated with arsenic alone or arsenic/imatinib combination showed significant elevation in liver NOx. In conclusion, both arsenic trioxide and imatinib mesilate might have significant cardiotoxicity and cardiac function should be monitored during treatment with them alone or in combination, as well as in the presence of pre-existing cardiac dysfunction.